Objective: To find out the knowledge, attitude, practice, and barriers of cervical cancer screening in mid-western rural, Nepal. Methods: A hospital-based cross-sectional study was conducted. Women aged 20 or more were interviewed using a structured questionnaire regarding the socio-demographic information, knowledge, attitude, practice, and barriers to the cervical cancer screening. Results: Total of 360 participants were recruited for this study, mean age was 30.13±10.4 years. More than 87% of participants had inadequate knowledge, but around 72% had a favorable attitude towards cervical cancer screening. There was a significant portion of women (86.4%) had never done any cervical cancer screening test. Despite being higher literacy rate of Brahmin and Chhetri ethnic group, they were less likely to attend the cervical cancer screening than Dalit and Janajati (p<0.001); and those who had a positive family history of cancer were more likely to attend the cervical cancer screening (p<0.001). Similarly, married women, who had adequate knowledge and or favorable attitude, were more likely to practice cervical cancer screening, though statistically not significant. Factors such as "No symptoms," "Lack of awareness," "Embarrassment," etc. were the most common barriers for the cervical cancer screening.
INTRODUCTION
Cervical cancer is the fourth most common cancer among women in the World. About 266,000 women die from this disease every year in the world and among them, 87% mortality occurs in the less developed regions only [1] . Therefore, it is one of the most common malignancies and the leading cause of cancer deaths in women in developing countries. The highest incidence and mortality rates are observed in sub-Saharan Africa, Latin America, and South Asia. Cervical cancer is the number one cancer among women in Nepal. The age-standardized incidence and mortality rate of cervical cancer in Nepal is 19 and 12 (per 100,000 per annum), respectively. In comparison to more developed countries, the incidence rate of cervical cancer is 2 times higher while the mortality is almost four times higher in Nepal [2] . The study conducted in Nepal reported that 80.9% of cervical cancer cases were diagnosed at late stage, and 86% of those patients have never heard of cervical Pap smear test before [3] . These figures indicate that there are problems regarding screening and prevention of this disease. It is estimated that 95% of women have never been screened for cervical cancer in low-income countries due to the limited access to the screening program [4] .
National Guideline for Cervical Cancer Screening and Prevention program in 2010 in Nepal had the objective to screen at least 50% of women aged 30 to 60 years to reduce 10% cervical cancer burden within 5 years [5] . Unfortunately, the majority (about 95%) of women still never have done cervical cancer screening according to the report by Ranjit et al., [6] in 2016. Moreover, the proportion of unscreened women for cervical cancer is much higher among the illiterate women and living in the rural region.
The most common challenges in cervical cancer prevention programs in developing countries are, increasing women's awareness, increasing provider knowledge and skills, and effective monitoring and evaluation approach [7, 8] . Generally, reports from many developing countries indicated that women had an inadequate understanding of causes, risks, and prevention of cervical cancer [9, 10] . Cervical cancer screening is an effective method for reducing the incidence and mortality of cervical cancer, but the screening attendance rate in Nepal is far away from satisfactory level. Currently, there are few published data regarding knowledge, attitude, and practice of cervical cancer screening in urban region of Nepal. But decidedly fewer studies are there to identify the barriers to women primarily living in rural part. In order to increase the cervical cancer screening uptake, it is essential to know knowledge, attitude and possible obstacles and address such problems by the policymakers. The objective of this study is to determine the level of knowledge and attitude and to investigate the barriers of the screening programs among women living in the rural region.
MATERIALS AND METHODS

Study setting and ethical approval
This study was approved by the ethical review board of the Nepal Health Research Council, Nepal. Informed consent was taken from each participant. It was a hospital-based crosssectional study. Participants were recruited from the visitors in the clinic of Karnali Academy of Health Sciences, Jumla. Participants were interviewed with a structured questionnaire by the Medical Assistant from June to September 2017.
Inclusion and exclusion criteria
Women from Jumla district aged 20 or more and agreed to participate in the survey were included. Women with significant morbidity, psychiatric disorder and suffering from cancer were excluded.
Data collection
The sample size was calculated based on 35% of prevalence of adequate knowledge using Cochrane formula (n=z 2 pq/d 2 ) [10] . The sample size of 350 was obtained after calculation with 5% allowable error at 95% confidence interval (CI). The questionnaire consisted of 5 parts: socio-demographic information, knowledge, attitude, practice (KAP) and possible barriers to cervical cancer screening.
The first part, the socio-demographic questionnaire included 8 questions about sociodemographic characteristics of the respondents: age, sex, marital status, education, ethnicity, and religion, etc. This section provided the baseline data of the respondents.
The second part included 11 questions about knowledge on cervical cancer; it is risk factors, symptoms, preventive measures, and its screening, which are shown in had multiple answers, so the scoring was '1' for each correct response and '0' for the wrong answer with a total score of 30. The analysis of knowledge score was ranked as adequate knowledge if the total score equals to or higher than 15 (≥50%) and inadequate knowledge if the total score is less than 14 (<50%) [11] .
The third part was related to attitude consisted of 10 statements regarding the attitude of participant toward the cervical cancer screening. The statements were: cervical cancer is highly prevalent in our country, cervical cancer is the leading cause of death in women among all malignancy in Nepal, any adult women can acquire cervical cancer, cervical cancer cannot be transmitted from one person to another, cervical cancer can be detected early through various screening method, Screening helps in prevention of cervical cancer etc. The Likert scale was used with a range from 1 (strongly disagree), 2 (disagree), 3 (don't know), 4 (agree), and 5 (strongly agree). The highest possible score was 50, and the neutral score was 30. If the respondent's score was above the neutral score it was considered as a favorable attitude, and if the score was below neutral score it was considered as an unfavorable attitude [10] .
The fourth part was related to the question about cervical cancer screening practice with 'Yes' or 'No' answer and the fifth part was related with the possible barriers, there were 10 options with multiple choices, which is demonstrated in Fig. 1. 
Validity and reliability
Content validity was established by extensive literature review, consulting with the research advisor, subject experts, and peer review. The tool was forward and backward translated into English and Nepali to retain the same concept. The reliability was maintained by pretesting in 35 women in the same setting. The internal consistency of the questionnaires was accomplished by estimating the Cronbach's α value based on the recommendation of >0.70. The Cronbach's α value calculated was 0.90. 
Statistical analysis
Data analysis was performed using the Statistical Package for the Social Sciences (SPSS version 16.0; IBM Corp., Armonk, NY, USA). Descriptive statistics were used to describe the women's socio-demographic characteristics and KAP scores. Cross-tabulations were used to describe the association of age, marital status, education, ethnicity and family history of cancer with knowledge, attitude and practice of cervical cancer screening. Binary logistic regression analysis was done for factors predictive towards likely to attend the screening. The χ 2 test was used for statistical significance. Odds ratio (OR) was calculated at 95% CI, p<0.05 was considered as significant.
RESULTS
Total of 360 participants was recruited for this study. The majority (62.2%) of participants were from the age group of 20-29 years. Awareness of cervical cancer in rural Nepal Table 3 demonstrates the different level of scores of the knowledge, attitude, and practice of cervical cancer screening of the study participants. More than 87% of participants had inadequate level of knowledge with the mean score 8.04±5.13 (maximum score was 30 and range of the score obtained by the participants was from 0 to 23) but 71.7% had favorable attitude towards cervical cancer screening with mean score 32.44±11.53 (maximum score was 50, and the range of the score obtained by participants was from 0-47). There was a significant portion of women (86.4%) who had never done any cervical cancer screening test. The proportion of adequate vs. inadequate knowledge, favorable vs. unfavorable attitude and screening (practice) vs. not screening scores of the participants were all statistically significant (p<0.001). Table 1 shows the items on the question and correct response of the participants regarding the knowledge of cervical cancer and screening which included the definition, sign and symptoms, possible risk factors, preventive steps, screening, and treatment. Majority of the participants did not have an adequate, correct response to different questions. Surprisingly only 0.9% of the participants correctly know that Visual Inspection with Acetic Acid (VIA) is also a cervical cancer screening method. Awareness of cervical cancer in rural Nepal Fig. 1 demonstrates the top 10 possible barriers to participate in cervical cancer screening (n=357). More than 50% of the participant answered that screening was not needful without any symptoms. There were 46.1% women who did not go for screening due to lack of awareness. There was a significant number of women who thought screening was embarrassing (24.3%) and some answered they were too busy or careless (23.6%) to go for screening. Similarly, other barriers were fear of vaginal examination (16.5%), the financial problem (14.1%), lack of family support (9.9%), difficult access to the hospital (9.2%), not recommended by health professionals (8.5%) or uncooperative health professionals (6.7%). Awareness of cervical cancer in rural Nepal cervical cancer screening practice. Other ethnic groups such as Dalit and Janajati, those who had a positive family history of cancer were more likely to attend the cervical cancer screening. Similarly, married women, those who had adequate knowledge and or favorable attitude were more likely to practice cervical cancer screening, though statistically not significant.
DISCUSSION
This study was conducted in typical rural site-a mid-western very remote district of Nepal. Jumla is known as one of the most backward areas with the total population of 108,921, economically underdeveloped, medically underserved in comparison to the other parts of the country. Half of the people in this region are living below the poverty line [12, 13] . Human Development Index (HDI) of Jumla is 0.409 which is one of the lowest in the country, representing the poor indicator in terms of health, literacy, and income [14] . It takes around 30-36 hours risky travel by bus to reach Bharatpur Cancer Hospital [15] or capital city, Kathmandu for diagnosis or treatment of any cancer due to the poor condition road. People need to walk several hours to visit the only hospital situated in district headquarter of Jumla. Despite being the most common cancer of women in Nepal, a systematic screening program is out of reach to the women residing in a remote location. A few months prior to this study we had conducted cervical cancer screening program using cytology and visual tests in the same region. The participation of the women was not encouraging despite being free of cost. There is a significant number of studies done regarding knowledge, attitude and the factors that affect the cervical cancer screening behavior among the health professional as well as in general population in different countries in different settings. However, to the best of our knowledge, this is a first comprehensive study regarding the knowledge, attitude, practice and possible barriers to cervical cancer screening in such a poor resource setting.
We found that majority of the participants (87.4%) had inadequate knowledge and almost equal number of women (86.4%) had never done cervical cancer screening practice, but interestingly 71.7% of the women had a favorable attitude towards cervical cancer screening. These findings of knowledge and practice are almost consistent with the other studies as well, but the positive attitude was higher in this study [10, 16, 17] . A similar study by Shrestha et al. [18] , 2014, reported that 53% had inadequate knowledge, but only 38% had adequate attitude and only 13% had sufficient practice regarding Pap smear test among 100 women in the urban region of Nepal. The author also stated that higher education had significant relation with adequate knowledge, attitude, and practice regarding Pap smear test. Furthermore, literate women were found to have significantly higher cervical cancer screening behavior than illiterate women [19] . But interestingly we found that more proportion of literate women had adequate knowledge, but they had lower favorable attitude and lower practice of screening than the illiterate women, which was statistically significant (p<0.050). As expected, we found that unmarried young women had the higher adequate knowledge, but married women had a higher favorable attitude (p<0.000). Education only might not be enough to motivate the women for screening in a rural region. Therefore, special education program such as school health program and or community health program which not only give one-way education but also to create awareness via discussion among the students (both boys and girls) in school and husband and wife in the community. During such program, the pros and cons of cervical cancer screening, the burden of cervical cancer in person, family, society, and country should be well discussed. Knowledge is basically gained by an educational program which is considered to be a precursor for behavior, but it is not in direct relation, other factors such as attitude also play a role in formulating behavior [20] . Therefore, awareness program should be conducted in such a way that to promote the screening uptake. At the same time, women empowerment, cultural sensitivity of shyness and implementation of such programs should also be addressed. Women health professional and Female Community Health Volunteer (FCHV) can play significant role to overcome with some socio-cultural issue, because women usually feel embarrassed to talk or examined by the male health professional.
One of the striking findings of this study was KAP regarding cervical cancer of the different ethnic group. There are several ethnicities in Nepal, Brahmin and Chhetri are regarded to be higher caste and Janajati and Dalit to be lower. Usually, literacy and education level is also higher among Brahmin and Chhetri ethnic group [21] . But we found that women of Brahmin and Chhetri had the higher inadequate knowledge and unfavorable attitude regarding cervical cancer in comparison to other ethnic groups (Dalit and Janajati) though statistically not significant. Moreover, the practice of cervical cancer screening was significantly higher among the other ethnic group (Dalit and Janajati) than Brahmin and Chhetri (p<0.000). More than two-thirds of the participants in this study belonged to an upper caste ethnic group -Brahmin and Chhetri, but their cervical cancer screening uptake was disappointing despite having higher literacy and education level. So, this finding was very peculiar in this setting and not comparable with other similar studies within the country [10, 18] . The possible reasons for less practice of cervical cancer screening by relatively higher educated ethnic group (also known as 'more advantageous ethnic group' in Nepal) might be the socio-cultural factor such as cultural sensitivity for shyness, lack of women empowerment or lack of family support and lack of awareness in health-seeking behavior [22] . But in the less advantageous group, despite their poor financial status, women are more empowered, they can decide on their own; these group of women seems to be relatively easy to convince for health-seeking behavior. We tried to find out the possible barriers in between those ethnic groups which showed that "lack of awareness" was significantly common among Brahmin and Chhetri whereas "embarrassment" was more common among others ethnic group (Dalit and Janajati).
Jia et al. [9] in 2013 assessed the knowledge and barriers among women in Wufeng county, a high incidence region of cervical cancer in China, reported that those who had positive history of cancer were more likely to attend cervical cancer screening; in the same way we also found that those women who had positive family history of cancer were almost 6 times more likely to do cervical cancer screening practice (p<0.000) probably because they perceived more susceptibility towards cancer.
It is imperative to address the factors, which are playing as obstacles for successful screening program in a particular region or the entire country. Barrier factors might be different in priority from a separate area or different ethnic group or culture. There were several studies done in Nepal and developing countries around the world with respect to the barriers of cervical cancer screening uptake. Common obstacles found were an embarrassment, fear of pain, no symptoms, lack of counseling, not recommended by a health professional, anxious feeling once the disease was diagnosed, do not know the benefit of screening, not feeling at risk and no apparent reason [3, 9, 10, [23] [24] [25] . Similarly, most of the barriers in our study were almost same except financial problem, lack of family support, limited or inaccessible access to health care facility and uncooperative health professional in different order of priority. Most of those barriers were related to the knowledge and awareness of client; some were hospital and health professional related; some were family and financial problem-related. Therefore, it is imperative to overcome these barriers; awareness program about cervical cancer is very crucial. Some facts should be counseled such as cervical cancer is initially symptomless, which is preventable to the large extent if periodically screened; in every opportunity, health professional should recommend or co-operate doing screening, and it should also be focused that cervical cancer screening such as VIA is not painful procedure and free of cost according to the national screening guideline [5] . A study conducted in far western rural Nepal among 261 women reported that self-sampling method for cervical cancer screening by human papillomavirus (HPV) DNA test is a viable method in rural areas with limited access to health services and the author suggests further research on this [26] . Nevertheless, it seems not practical at present condition in rural set up for at least 2 reasons -financial and logistics. First, HPV DNA test is not free of cost in Nepal, so it may not be affordable. Second, HPV DNA analysis demands high skilled human resource and advanced setting which is available only on few centers in capital city Kathmandu, and moreover, such cervicovaginal samples should be analyzed within a certain time (normally within 2 weeks) to ensure the good quality of the result. Unfortunately, there is lack of a system to transport this sample to the laboratory of Kathmandu and get a report on time. Therefore, self-sampling might be an option in future provided this test is free and easily available.
Limitation of this study was sampling method since we used the convenience sampling so the result may not be generalized. Moreover, it was a cross-sectional study hence KAP of cervical cancer screening could not be explored in depth because knowledge, attitude and practice are inter-related and many factors play a role [27, 28] . There might be some bias regarding practice, a few months prior we had conducted a screening camp so the practice of women might have seemed to be higher than their actual behavior. Despite the randomization, the order of the questions might have had an impact on the result. In spite of these limitations our significant strength was, for the first time, we explored the KAP and barrier factors of the cervical cancer screening among typical rural and more impoverished women.
In conclusion, the adequate knowledge and practice of cervical cancer screening were meager among rural Nepalese women, but most of them had a favorable attitude. There is a need for related awareness programs to promote the uptake of cervical cancer screening test. This study gives insight into the formulation of strategies to overcome with barriers for optimal utilization of screening test in a rural region.
